This study analyzes the characteristics of the top-100 most cited articles published in international dental journals with at least one coauthor affiliated to Brazil. A search in Scopus database for articles published between 1996 and 2017 was carried out in the 178 journals belonging to the category "Dentistry" identified in SCImago Journals & Country Rank. From the top-100 most cited articles, variables related to the journal, article, and authors were collected. Annual citation averages (ACA) and relative citation ratios (RCR) were calculated. Data were analyzed descriptively. There were 75 original reports and 25 reviews in the sample. The number of citations ranged between 124 and 657 (mean=202, median=168). The papers were published in 31 different journals (46% in only four journals), none based in Brazil. The most frequent subjects (61%) were Dental Materials, Endodontics, and Periodontology, which accounted for 63.6% of the total citations. The subject with the highest ACA was Oral and Maxillofacial Surgery and the subject with the highest RCR was Oral Radiology. Only 12 articles were cited more than 300 times. International collaboration was present in 61 articles and funding was reported in 49 articles. The first author was from Brazil in 70% and corresponding author in 55% of the papers. Southeast (83%) and South (20%) were the regions of Brazil with most presence of coauthors. This top-100 list is presented to provide an overview of the most cited articles and aid in supporting further analyses regarding publication and citation behaviors of Brazilian dentistry.
Introduction
Bibliometric studies apply mathematics and statistics to quantitatively evaluate the scientific literature in many different ways and for a varied of purposes (1) . Bibliometrics can be used to highlight publishing trends in a scientific field, for instance, or evaluate the impact of journals, articles, and researchers (2) . Many bibliometric tools were developed in the last decades, most considering the number of citations received by an article in a given database and timeframe. The citation process has links with intellectual heritage (3) and it is part of the incremental process of science. Research supporting agencies also use citation rates and other publication metrics to evaluate budgetary spending and distribute financial resources (4) .
It has been debated whether the number of citations received by an article may reflect or not its actual influence in the literature or whether it is a fair appraisal since it does not represent the whole complexity of the research work (5, 6) . However, citations rates remain widely used as indicator of the influence of papers and journals in science. Other scientific indicators consider not only the absolute number of citations but also the length of time that an article has been available to possible citers (7) or the number of articles published in a given timeframe (8, 9) . The number of international peer-reviewed papers published with (co)-authors from Brazil has increased substantially in the last 20 years. According to data from SCImago (10) , Brazil is the country in Latin America with the largest number of dental articles published yearly and the second country in the world in number of published dental articles since 2006. In 2017, a total of 1,876 dental citable documents were published in Scopus database with coauthor(s) based in Brazil.
Different subareas in a particular field have different citation rates and coauthorship behaviors (11) because the chances of an article be cited depend on many variables such as the number of publications in that particular field. The number of investigators and journals in a subarea may also influence the number of papers published yearly. A recent survey with Brazilian researchers with recognized significant scientific output indicated that they consider four as the ideal number of coauthors in order to potentiate the scientific production (12) . In addition, the study showed that dental articles have an average of 5.3 authors (12) . The connection between authors has increased over time, leading to smaller distances between researchers in the network and a larger number of coauthors (13) . The health sciences area is the collaboration network with the largest number of coauthors in Brazil (13) .
A study published in 2013 analyzed the 100 top-cited papers in dentistry available in the Web of Science database (14) . The study showed that articles with low evidence level, such as case series, expert opinions and narrative reviews, were predominant in the list. Most papers were published in dental journals with high bibliometric indicators in the field, particularly addressing topics in periodontology and implantology. There is no similar report in the literature analyzing the top-cited papers published by authors affiliated to Brazilian institutions. Such analysis could aid in drawing the current panorama of Brazilian dentistry with regard to the most cited dental articles, as well as areas and topics that attract international attention. The purpose of this study was to analyze the characteristics of the top-100 most cited dental articles published in scientific journals with international coverage with coauthor(s) affiliated to Brazilian institutions. The study hypothesis was that most papers would be published in the top-tier, peer-reviewed dental journals and would derive from collaborations with international institutions.
Material and Methods

Search Strategy and Eligibility Criteria
In this cross-sectional study, the 178 journals belonging to the category "Dentistry" that were identified in SCImago Journals & Country Rank, which is powered by the Scopus database, were investigated. In order to obtain the most cited papers published in these journals, a search in Scopus was carried out in January 2018 using the 178 journals as source titles, and limited to year of publication between 1996-2017. The starting publication year was 1996 because the citation records in Scopus start at that year; the citations were counted up to 2017 since this is the last year with complete citation counts. The resulting list of articles was organized from highest to lowest citation counts and the 100 top-cited papers with at least one author affiliated to any Brazilian institution were selected. Articles without authors linked to a Brazilian institution, letters, and editorials were excluded. The position of the author among the coauthors (i.e., first author or corresponding author, for instance) was not a reason for exclusion.
Data Collection and Analysis
Two independent reviewers analyzed each article for eligibility (APRG and ALOP). The opinion of a third reviewer (RRM) was decisive whenever a doubt was present. The following variables were collected and divided into variables related to the journal that published the article and variables related to the article and authors. ACA was the average number of citations received by an article each year since it was published until 2017. RCR was obtained using the iCite tool from the National Institute of Health, USA (icite.od.nih.gov). RCR is a fieldnormalized metric that uses citation rates to measure the influence at the article level by quantifying the influence of an article or group of articles based on their co-citation network. RCR has been reported to be less vulnerable to number effects than averaging the citation rates of articles in the co-citation network (7) . The main subject of the articles and journals was categorized. Studies that addressed microbiology and cell biology were grouped in the Oral Biology category, while studies that addressed restorative and rehabilitation topics were categorized in the Restorative Dentistry category. Data were analyzed descriptively using the software Stata v.12.0 (StataCorp, College Station, TX, USA). Table 1 lists the top-100 most cited articles along with ACA and RCR indicators. The oldest article in the sample was published in 1996 and the newest was published in 2013. The number of citations received by the articles ranged between 124 and 657 (mean=202, median=168). Table 1 also indicates the top-10 articles based on ACA and RCR. The RCR indicator was better aligned with the total citation counts: the top-10 RCR papers were in the top-18 total citation counts list. Evaluation of the number of citations corrected by the number of years since the article was published provided a different picture: the top-10 ACA articles were positioned up to #66 in the total citation counts list. The 100 papers were published in 31 different journals, none of them based in Brazil. Nine journals published three or more papers in the list; these nine journals contained 69% of the articles in the sample (Table 2) . Among the 100 top-cited articles, 46% were published in only four journals: Journal of Dental Research (14 articles), Journal of Endodontics (13 articles), International Endodontic Journal (10 articles), and Dental Materials (9 articles). These are top-tier dental journals, as shown by their bibliometric indicators in Table 2 . Almost all journals in the sample have a mixed access type, i.e. they publish either closed or open-access papers. The publishers from the journals are either based in the Netherlands or USA.
Results
Top-cited dental articles with Brazilian Authors
The journals were categorized according to their subject, which was defined based on the main topics of the articles published in the journals. Most journals containing articles from the sample had a specific subject, i.e. they publish articles that usually can be defined in a dental specialty, namely: Restorative Dentistry (4), Periodontology (3), Oral and Maxillofacial surgery (2), Endodontics (2), Implantology (2), Dental Materials (2), Cariology (1), Oral Biology (1), Orthodontics (1), Public Health (1), and Oral Radiology (1) . Eleven journals in the sample were categorized as Multidisciplinary since they publish papers from many different topics.
The articles also were classified by their subject, as shown in Table 3 . The most frequent subjects addressed were Dental Materials, Endodontics, and Periodontology (61% of the sample). These three subjects had a total of 12649 citations, which represent 63.6% of the total citation counts for all articles included here. The subject with the highest ACA was Oral and Maxillofacial Surgery, whereas papers from Cariology had the least ACA. The subject with the highest RCR was Oral Radiology, whereas Oral Pathology had the lowest RCR in the sample. Only 12 articles were cited more than 300 times. The article with the largest number of citations was published in 2005 and addresses dimensional ridge alterations after tooth extraction. However, the paper with the highest ACA and RCR was published in 2011 and addresses the state of art of dental adhesives. From these 12 top-cited papers, eight addressed dental materials topics and four articles are reviews. Table 4 presents the findings for variables related to the article and authors. There were 75 original research reports, including clinical, epidemiological, and basic research, and 25 reviews, including narrative and systematic reviews. The first author was affiliated to a Brazilian institution in 70% of the papers, whereas the corresponding author was affiliated to Brazil in 55%. The regions of Brazil with most presence in the top-100 papers were the Southeast and South, whereas the other three regions were present only 7 times. Most studies were written by a maximum of 6 authors (82%) and usually had less than 10 pages (66%). International collaboration was present in 61% of the articles. The main collaboration countries were USA (29 articles), Finland and Italy (8 articles each). The authors reported that the study was supported by funding in 49 articles. A descriptive title was used in 97 articles, 58% having 100 or less characters. Only 19 articles stated the hypothesis tested. Most articles used up to 5 tables (55%), no color figure (71%), and no separate conclusion section (64%). Table 5 presents a list of the Brazilian universities and other institutions that coauthored the 100 top-cited articles. The five universities most often present were University of São Paulo (USP), University of Campinas (UNICAMP), Estácio de Sá *N is not 100 since more than one region or country could be present. 
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Discussion
This is the first study to draw attention to the top-cited articles of the Brazilian dentistry. The hypothesis tested was accepted, since most papers included in the list were published in top-tier dental journals and 61% presented coauthorship from authors affiliated to international institutions. In total, 70% of the papers had first authors based in Brazil, but 40% had corresponding authors affiliated to international institutions. This is an indication that these 40 articles derived from studies carried out majorly in other countries and may reflect collaborations between Brazilian and foreign research groups or even were generated by Brazilian researchers working as visiting scholars abroad. One may argue if those articles may actually reflect the work of the Brazilian dentistry. We believe they do because collaborations with international groups in the past were extremely important to place the Brazilian dental research in the position it is currently occupying in the dental literature. The foreign country most often present in the sample was the USA, which is a world leader in many scientific fields and the country with most papers published yearly in Dentistry (10) . Studies suggest that the international collaborations might result in coauthored publications with higher citation rates and increased visibility than purely domestic articles (15, 16) . A possible "country-of-origin" effect for article citations rates also may be in place, although this has yet to be validated. These findings have not been explored in the Brazilian dentistry so far and will be investigated in a future study.
Eighty-three percent of the sample was composed by articles with coauthors affiliated to institutions located in the Southeast region of Brazil. The North, Northeast, and Central-West regions were present in only 7% of the papers. This finding indicates an asymmetry in the Brazilian dental research and might be related to several aspects, including the lower density of researchers in North, Northeast, and Central-West, and the fact that these regions often present younger dental graduate programs compared to the South and Southeast. It has also been shown that most dentists, dental schools, graduate programs, and continuing education courses are located in the Southeast region (17, 18) . In addition, this region is known for presenting the major state research funding agencies in Brazil and investing more financial resources for research grants than other regions. Government funding is of utmost importance to foment independent research; 73.9% of the institutions coauthoring the articles in the present list are public. Science should be properly funded because it is good for the economy of the country, may benefit its society, and reduce inequalities (19) . However, it is interesting to notice that a funding statement was reported in only 51% of the sample, which suggests that the presence of funding may not be associated with higher article citations counts. This is another finding worth being explored in a future investigation.
The three dental subareas most present in the sample were Dental Materials, Endodontics, and Periodontology. Most journals in the list with most articles in the sample ( Table 2 ) publish articles on these three topics mainly. These findings corroborate those of a previous study, which reported Operative Dentistry, Endodontics, and Periodontology as the most prolific subareas in the Brazilian dental research (20) . In addition, these findings are in line with those of Feijoo et al. (14) when analyzing the 100 most cited articles in dentistry worldwide. One difference between the cited study (14) and the present report is that the articles present in the worldwide list had greater citation counts since there was no date of publication restriction, the studies were available in a different database, and even opinion articles were included. The presence of several in vitro studies in the present study is also interesting, as only 13 articles reported data from clinical trials. Literature reviews are known for usually gathering more citations than regular research articles (21) . However, 3/4 of the articles in the sample were original reports. Similarly, only 1/3 of papers with above 300 citations were reviews. These results, although not expected, might be considered positive because original reports are necessary for the incremental process of science and to promote further knowledge development. From the 75 original articles, only 19 articles stated the hypothesis tested clearly. This finding could be related to a more recent journal practice to ask authors to provide the study hypothesis along with its objective. In addition, 58% of the articles had titles with 100 or less characters. According to a recent study, papers with shorter titles received a larger number of citations and journals that publish papers with shorter titles tended to receive more citations per paper (22) . This might be the case for the Journal of Dental Research, one of the main international dental journals, since it asks authors to use titles with up to 75 characters (including spaces) and was the journal with most articles figuring the present list. In corroboration, another study observed that articles with longer titles were downloaded slightly less than those with shorter titles and that titles with colon tended to be longer and receive fewer downloads and citations (23) . The same study reported that the number of downloads and citations of articles were positively correlated.
Considering that the present study assessed the most cited papers published since 1996, the main limitation is that the total number of citations may favor older articles, as the total number of citations received by an article can only increase over time. This assumption is corroborated by differences observed in the top-10 papers when the articles were listed according to total citations, ACA, or RCR (Table  1) . It has been reported that an article citation peak occurs between 2 and 6 years after its publication, and that the yearly citation number begins to decrease afterwards (24) . The newest article in the sample has a lifespan of five years, thus it may not have reached its citation peak yet. Other limitations are the fact that only one database was used and that basic science studies related to dentistry were not included if the article was not published in dental journals. Although the sample is composed by articles coauthored by at least one author affiliated to Brazil, none of the included papers was published in Brazilian journals. This confirms the fact that most of the evidence and information for domestic researchers in the health care area are available in international journals (25) . The Brazilian dental research went international in the last decades but an actual internationalization of the peer-reviewed Brazilian dental journals is still in progress. Many efforts have been made recently by scientific societies, editors, publishers, and even governmental agencies to speed up the internationalization process and attract attention from international authors. Another strategy would be to encourage national authors to see Brazilian journals with international coverage as main target journals to submit their main studies.
In conclusion, this top-100 list is presented to provide an overview of the most cited dental articles with Brazilian coauthors and aid in supporting further analyses regarding publication and citation behaviors of the Brazilian dentistry.
Resumo
Este artigo analisa as características dos 100 artigos mais citados publicados em periódicos internacionais de odontologia com ao menos um co-autor afiliado ao Brasil. Uma busca na base de dados Scopus por artigos publicados entre 1996 e 2017 foi realizada nos 178 periódicos pertencentes à categoria "Dentistry" identificados no SCImago Journals & Country Rank. Dos 100 artigos mais citados, variáveis relacionadas ao periódico, artigo e autores foram coletadas. Médias anuais de citação (MAA) e razões de citação relativa (RCR) foram calculadas. Os dados foram analisados descritivamente. A amostra foi composta por 75 artigos originais e 25 revisões. O número de citações variou entre 124 e 657 (média=202, mediana=168). Os artigos foram publicados em 31 periódicos diferentes (46% em apenas quatro periódicos), nenhum do Brasil. Os temas mais frequentes (61%) foram Materiais Dentários, Endodontia e Periodontia, somando 63,6% do total de citações. O tema com maior MAA foi Cirurgia Oral e Maxilofacial e o tema com maior RCR foi Radiologia Oral. Apenas 12 artigos foram citados mais de 300 vezes. Colaboração internacional estava presente em 61 artigos e financiamento foi reportado em 49 artigos. O primeiro autor era do Brasil em 70% e o correspondente em 55% dos artigos. As regiões do Brasil com mais co-autores presentes foram Sudeste (83%) e Sul (20%). Esta lista é apresentada para prover uma fotografia dos 100 artigos mais citados e ajudar a fomentar análises posteriores em relação a comportamentos de citação e publicação da odontologia brasileira.
